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SPECIFICATIONS 


SYNTHESIZER COMPONENTS: 4, 46, or 8. Voices), 3 Low Frequency 
eee alaaa lia a Pink Noise Source. , 


COMPONENTS IN EACH VOICE: | 

2 Voltage Controlled Oscillators. 

Voltage Controlled Filters (2-Pole or 4-Pole low pass 
type, selectable) 7 

Envelope Generators © | 

Valtage Controlled amplifier 


m hh Picaes 


NUMBER OF PROGRAMS: 120 

KEYBOARD: 5 Octaves 

KEYBOARD MODES: FULL, SPLIT (splits OB-Xa into two independent 
synthesizers), and DOUBLE (plays both independent _ 
synthesizers simultaneously); programmable split point and. 
EP avaroer ene anywhere on the. peyecane (in split or double) | 


OUTPUTS: Stereo and Mono signal sutawed, Cassette Interface 
inputs and CUEROES eeneeter re eee 


FOOT CONTROLS: Sustain, Hold, Program Advance Footswitches; | 
Filters Vibrato Pedal s. 


POWER: 90-130 or 180-260. volts aC, 50-60 He, 45 Watts 
DIMENSIONS: 40" (101.6em) aide. 20" (50. Bcm) deep, 6" (15, 24cm) high 


WEIGHT: 45 lbs. (20.41kg) 


IMPROVEMENTS AND ADDITIONS 
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Since its introduction in January 1981, the OB-Xa has 
undergone a great many improvements and additions. Since this 
manual is concerned with units with serial numbers of 820818 and 
above, only changes that have occured since February 1982 are | 
noted here. These units il aaa all of the. earlier changes. 


ECO #134: Changing two Pesietcre on the Upper BaAkeot Board and 
one on the Lower Control Board reduces the volume of the NOISE 
function. : 


ECO #135 Changing WiS7 an the ieee Control Board from a LM324 
toa TL084 matches Filter Envelope characteristics between Hppee 
and lower trays. | | 


ECO #136: Changing 2 resistors on each of the two Mother Boards 
increases the gain of the output. Changing a resistor on the 
Cassette Monitor Switch (rear pariel) raises the cassette monitor 
volume, keeping the ratio of the volumes of: mynhnesi eer output 
and cassette monitor constant. 


ECO #140: This chases implements software version XA-GAO. The 
change is made to. eliminate am "edit cone ee arfect in ‘the 
first "G" software. . ee 


ECO #143: Cutting the lead going to pin #12 of the -5 723 
regulator and running pin #12 to the + lead of the +5 filter 
capacitor allows for operation down to FOVAC input. 


The listing of the OB-Xa’s Software History (next page) 
contains a brief discription of all of the major changes in. the 
OR-Xa since its introduction. 


OB-Xa SOFTWARE HISTORY —- JUNE. 1982 


“The aye Laka oat of the eeetware in the OB-Xa is PAsoueenvted in 
. this section. This service manual covers units with the latest 
software version "6G" RB & 9, be? ov) only. - 


| EPROM STARTING 
VERSION MARKING SERTAL sd FEATURES 
(2716s) a _ 7 
1. XA-ABO 810101 32 Frograms, Old Auto-Tune, Old 
AL Jan 81 Cassette Interface, Old Edit 
Ze - XA-ADO 810201 32 Frograms, Old Auto-Tune, Old 
| —1 Jan 81 Cassette Interface, New Edit-- 
“AZ | 2 Bit delay (for pot jitter) 
cand ability to push both GROUP 
anid FROGRAM buttons at once 
Se XA-BO 813701 120 Programs, Old Auto-Tune, New 
| =BAL Sep 81 Cassette Interface--Arms PLAY 
~E2 function more reliably, New Edit, 
Piggyback Emon. Board — 
4. — XA-CO 814203 — 120 Programs, New. Auto-Tune-— 
-~Ci Oct 81 tunes each voice more closely, 
-C2 Lights PROGRAM LEDs as it tunes 
~ By ae - gach voice, flashes corresponding 
PROGRAM: LED and disables voice if 
it cannot be tuned; Old Cassette 
Interface, New Edit, . piggyback 
| memory board © a 
S. XA-CoO 814401 120°Programs, New Auto-Tune, New 
as ~CAl: Nov 81 £Cassette Interface, New Edit, 
—~C2 ee Piggyback Memory Board 
Note: this version produced 
through Feb 82. 
(27325) | | 7 
6. XA-FO — 814701 120 Frograms, New Auto-Tune, New 
Fi Nov 81 £Cassette Interface, New Edit, 
New Processor Board: 
7 0 XA-FAOQ B2O301 Same as FO, only with software 
| -~F 4 Jan 82 noise fix (ECO #132) 
8. XA-GO 820818 120 Frograms, New Auto-Tune, New 
-~Gi Feb 82 Cassette Interface, New Edit, | 
| New Processor Board, Digital 
Portamentoa 
9 . XA~-GAOQ 820901 Same as GO, only with edit 


“Gi . Feb 82 doubling fix (ECO #140) 


_OB- Xa TEST Bi Norcia 


ao Thie procedure will enable the technician to calibrate the 
oe ee ae | , 

4. Fower Supply 

2. Modulation Assembly. 

3. Control/Frocessor Board 

4. Voice Cards | 


Saison ae eee eal nak. | os 

| ss Digital Voltmeter (4 1/2 digit minimum) 
Strobe Tuner (optional) | 

Audio sr eel with. se cia ala or peadpnones 
Oscilloscope - 


DIF SWITCH ‘FUNCTION © 

On the Left Fot Board inside the OB-Xa is an 8 position DIF 
switch. This switch is used for voice selection, and is labelled 
"VOICES". If the. switch is down (OPEN) that voice will be turned © 
off. Position iis for Voice 1, poet ticn, 2 is for Voice 2s and 
GO OMe _ , | 


TEST SWITCHES — | | 
Next to the DIF switch you get find two erge: slide 
Sup SeneS, labelled TEST i and TEST 2. 


The. TEST 1 ‘auiteh, when ain the ore aauns position, forces 
all of: the Fine. Tune voltages. to the voice cares to mid scale, 
thus. disabling the effect OF Auto-Tune. 


The new ‘Auto-Turte eiredtt. (on units Searing with serial | 
number 814203) will remove voices which it cannot tune from the 
voice. assignment rotation. The TES T 2 switch defeats this 
feature. When the. switch is in the Off. (Down) position, voices 
which cannot be tuned by the Auto- Tune circuit will remain in the — 
voice assignment rotation. — | | 


POWER SUPPLY TEST 
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CMOS ‘MEMORY CURRENT DRAIN... | 
BEFORE APPLYING AC POWER, the current drain of the CMOS 
memory (61146) is measured. 


Cit is important. ‘that’ no power be applied to the unit for a 
minimun of five minutes before making oe measurement. J 


Check for any areune connections to the DVM common input 
other than the one ground: lead Seer for the measurement. 


Locate the LOK Peatater to the right of the battery on the. 
upper contral board. | Measure’ the voltage across the 
resistor. It should be less than 100 mV. This corresponds 
to a current drain of 10 UA. | | 


POWER SUPPLY CALIBRATION. AND VERIFICATION | 
Two voltages are adjustable, the “oS ian and #15 V supplies. 


On the Power Supdiy. Board, locate the trimmer ex to the 
leftmost 723 voltage regulators it is labeled "-S". Locate 
the trimmer next. to. the Pie ener 723 voltage ca ree it. 
is. labeled el Ss | 


Attach the DVM ground lead to Pin 4 of Connector C fon the 
Lower Control Board). 


+15 ADJUSTMENT: | - : 
Attach the DVM positive lead to Pin b of Connector K 
(Upper Control Board). Monitor this voltage; ad just 
ne +15 Trimmer for +15.000 V Rh ea mV . 


-—S ADJUSTMENT: | 
Attach the DVM positive lead to Fin 10 of Connector Cc 
eee. Control Board). Monitor this voltages one 
| the -~§ Trimmer for -5.@00 V bi ate aN 


VOLTAGE VERIFICATION : 
All voltages. are D.C. unless specified otherwise. 


Refer to the chart below: 


Upper 


- CONTROL BOARD, and Lower, Connectors K & As 

. respectively: | acai pe ae ay ae 
FIN # VOLTAGE. . “TOLERANCE. 
og ats ee! Vac 4/-2 V 
nee: 45.0 V0 +/-250 mV 
ae +5.9 V is aes “250, mV 
a key 
ce 415.0 V : +/-20 mV ; 
6 415.0 V +/-20 mV 
7 qnd ae 
8 qnd | : 
g 15.0 Vo +/-750 mv 
10 “15.0 V (+7750 mV 


aca ail 2 Upper and Lower Connector De 


UPPER CONTROL BOARD VOLTAGE VERIFICATION © 
Verify the +5.6 V supply at Fin 16 of 1. +Ce #145 (4051), 
tolerance is. + /—- 200 Wie. 


PIN # © ‘VOLTAGE “TOLERANCE | 
i “15.0 v 4 -750 av 
2 key 
is +15.90 V oe 20 av 
4 415.0 V +/-20 mV 
—& | gnd 
7 | gnd 
3 * ane ee 3 
9 -5.0 V Ff 20 mV 
ic ~5.0 Vo. Laan mV 


“Veni ey the 216) Vv supply at. pin 7 of I. Cc. #149 (4055 =), 
+/—-1 Va | | 


tolerance is 


LOWER - CONTROL BOARD VOLTAGE VERIFICATION et | 
Verify the +5. & Vv supply at. Pin 16 of Lt. Ce #45 (4051), 
tolerance ig +/- ~200 mV. | | 


Verify the -10 Vy supply at pin 7 of 1c. #13 (4055) 5 


tolerance is +/— 1 Vv. 


FOT BOARD VOLTAGE VERIFICATION 
Two voltages are pGavErores on the Pot. Board, +5. 6 V and 


ee 
Board. . 


Verify 


‘the +5.6 V eieaty at Pin 16 of I.C. #5 
‘Tolerance is +/-S50 mM s : 


the -5.0 Vv supply at pin 7 of I. C. #5. 


oe the Pot 


Tolerance is 


“MODULATION ASSEMBLY CAL TBRATION 
Below are two quechads of. modul ativan ee calibrations 
the first utilizes a DVM, and the second ais an audio method that 
does not use a DVM. © | 


Locate the trimmers which are accessible through the holes. 
on the top of the Bend Reeenuny pied to the “Trimmer Location 
eer ee for locations. | oa ; 


All guitches: on the Bend eaetiG should be off (LED oe 
except the "Down Transpose”" and “Lower & Upper” switches. | 


CALIBRATION WITH DVM 


l= Center Lever. nddee@ent. 
The Center Lever adjustment: geese to be ertorned: any if 
the "Up or Down Bend" cannot be Reeraer into range, 1.@., 
will not bend an octave. —— 


Measure the voltage: at. Pin, 1 of. ‘te #8. Adjust the "Center 
Lever" trimmer for 0.000 V +/-25 mV. - 4 . 


2— Bend Offset Adjustment 
The bend offset adjustment needs to be performed anly if 
there is excessive beating between the two oscillators when 
"OSC 2 ONLY" is pressed. — Do the rOeh omens 


Hold note cs, press "AUTO" to autotune the oscillators, 
be sure the Oscillators are beatless (less than 1 beat 
per second), press “OSC = ONLY" switch (LED on). 

Adjust the "Bend Offset" trimmer until the beating 1s 
less than 1 beat per second. 


If IC #8 has been replaced, the. following calibration 
procedure is used: | | 


Measure the watcane ae Pir 1 of IC #8. Adjust the 
“Center Bend" trimmer for 9.000 V +/-25 mV. 


Measure the voltage at Fin 7 of IC #8. Adjust the 
“Rend Offset" trimmer for 0.000 V +/-2 mV. 


Measure the ae at Fin 10 of Connector C. This voltage, 
which should be 0.900 V +/-20 mV, is the bend circuit offset 
voltage. This rene must be added to (or subracted from) the 
voltages stated for the following three adjustments: 


3~ Up Bend Adjustment: 
Move the bend lever fully towards the front of the unit. 
Monitor the voltage at Fin 10 of Connector C (Lower Contrel 
Board). Adjust the “Up Bend" trimmer until the voltage is 
-~1,000 V +/-2 mV (4+/- the bend circuit offset). 


eee: cae Down ‘Bend Ad suaitinent 2: a 
oo Move the bend lever fully towards. the back of. the unit.. 
Monitor thé voltage at Pin 10 of Connector C (Lower Control 
“o Board). Adjust the "Down Bend". trimmer until the voltage is. 
| +1. 900 Vi +/-2 mV (+/- the bend circuit, offset). 


5- Narrow Bend. Adjustment: oF | | | 
| Press the "NARROW" switch (LED Gn e« Hove: the bend teaver 
- fully towards. the front af the unit. Monitor. the voltage at. 
Pin 160 of Connector C (Lower Control Board). Ad just the | 
‘Narrow Bend" trimmer until the vol tage « is -0. 167 Vi +/-2 mV 
(+/—~ the bend circuit offset). | 4 “hee & a . 


65> Up Transpose Adjustment: | | oo, | | 
Measure the voltage at Pin 5S of Connector CC. Fress the ‘UP 
TRANSPOSE" switch (LED on). Adjust the "Up Transpose" : 
trimmer until the voltage is +2.900 .V +/-2 mV. more. than the: 
voltage eee ine the "DOWN TRORERD RET BOmE TA Orr: 5... 


 7- LFO Offset hase cue eee 4 

< This adjustment need be performed only if ‘here is. excessive 
beating between VCO i and VCO 2 when the "MOD" assign | 
Switches on the Bend Assembly are on and the, "DEPTH" is of ¢ 
(knob down). 


‘Press the "OSC 1 MOD" switch. Adjust the "LFO Offset". 
trimmer until: ells beating is less ‘than, 1. beat. Lei second. 


te IC #7 has. been. | replaced, the Following ‘calibration 
‘procedure is used: a : 


Measure the voltage at: Pin 7. of 1c #7. “Adjust the "“LFO 
Offset" trimmer - for 0. 000° V +/-5 mV, | a 


haa Saw By aeeey hagisemente | | | 
With an. oscilloscope, . monitor . the sawtooth waveform at Pin 8 
of IC #6. Adjust the "Saw Symmetry" trimmer for. minimum 
distortion of the waveform. Note: turning the trimmer fully 
clockwise will provide a symmetrical waveform but the 
amplitude will be half the required value. The required — 
amplitude is 2 to 3 V peal: - peak. | 


AUDTO METHOD - FOR MODULATION Sealey CALIBRATION 


Locate the ianens which: are sheeacibic. through the. holes 
on the top of the Bend Assembly. | Refer. to the . “Trimmer Location 
Diagram" for locations. 


All switches on the Bend Neecaes ehould be off (LED out), 
except the “Down eanapose and “Lower & Upper" switches. 


i= Center Lever Adjustment 
The Center Lever adjustment needs to be performed only if 
the "Up or Down Bend" cannot ae Riera into range, 1.@., 
will not bend an octave. Pe. oe | 


Hold note cs, press "AUTO" to: aueceune: ‘the oscillators, be 
sure the Oscillators are beatless (less than 1. beat. per 
second). Fress the "NARROW" switch. Ad just the "Center. 
Lever" trimmer $0 that pressing the “NARROW" switch on. and 
off causes no change in pitch. | on 4 . 


NOTE: Adjustment of the "Center Lever" trimmer. without a 
DVM may cause the center of the "MASTER TUNE" control on the 
front panel to be flat or’ sharp of-A=440. We recommend 

adjusting the “Genter Bend™ trimmer: Bary if . necessary: | 


2- Bend Offset Adjustment. ae : | 
The bend offset ea uenmHE eae: os Se warrocned only if 
there is excessive beating between the two. oscillators when 
"OSC 2 ONLY" is pressed. Do the following: | | 


Hold note CS, press "AUTO" to autotune the oscillators, 
be sure the Oscillators are beatless (less than 1 beat 
per second), press "OSC 2 ONLY" switch (LED oan). 

Adjust the “Bend Offset" trimmer until the beating is 
less than 1 beat per second. 


2- Up Bend Adguctmenks. | 
Turn on the "OSC 2 ONLY" (LED on), and make sure the NARROW 
switch is off (LED off). Hold note CS, press "AUTO" to 
autotune the oscillators, be sure the Oscillators are 
beatless (less than 1 beat per second). Move the bend lever 
fully towards the front of the unit. Adjust the “Up Bend" 
trimmer until the interval between OSC 1 and OSC 2 is 
exactly One Octave. 


4- Down Bend Adjustment: 7 
Move the bend lever fully towards the back of the unit. . 
Adjust the "Down Bend" trimmer until the interval between 
OSC i and OSC 2 is exactly One Octave. 


ae Narrow Bend Aijaccmeate 


Press the “NARROW" switch (LED on).” “Move the bend lever 
fully towards the front of the unit. Adjust the “Narrow 
Bend" trimmer until interval between OSC 1 and OSC < 1s. 
Pe ASCE a Major Second (whole step). eg se es a 


b- Up. Transpose ‘Adjustments | | | 

: Press the “UP TRANSPOSE" witch (LED on). Ad just the "Up 
Transpose" trimmer until the interval between the "UP | 
TRANSPOSE" and the "DOWN TRANSPOBE" positions. is axanry Two 
“Octaves. 


~d 
i 


LEO Offset ‘Gd iet ante. . ie _ | | 
This adjustment need be performed ‘Daly af “ehete is excessive 
beating between VCO 1 and VCO 2 when the "MOD" assign. 
switches on the Bend Sieesienn ae are on and athe. DERIn” as of f 
2 tknob down) .- ? 


Press: the “OSC 1 SOA angie the “LFO Offset" 
trimmer. until ‘the beating is less than 1 peat per, second. 


8- Saw Syinmetry Adjustment: a | 

Pull up the "RATE" knob on the. edulaeveH. Danel: This. will 
select a Sawtooth wave from the Modulation Assembly. Set the | 
"RATE" knob toa. approximately 9 O'Clock. Full up the "DEPTH" knob 
and turn the knob all the way up. Play and hold a note. Adjust 
the "Saw Symmetry" trimmer until the waveform is one, smooth 


Sawtooth wave. Note: turning the. trimmer fully clockwise will provide 


a symmetrical waveform but the Hemp a tuee: een be too low. 
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UPPER: AND. LOWER. CONTROL, BOARD CALIBRATION 


‘ ery : ey ve? : 4 : 7 Spore 
os : babs # rr’ : 4 ; : . sree * : 


This calibration pracudare., makes: paPeCnee "6 notes Ko | 
through cS. CO is the lowest C on the a aaa and CS is the 
highest Ce a ee oe ENR ag are ae _ | 


There are four. trimmers. for perieratian: on. the Upper and 
Lower Control Boards. | Their si aii are described below: - 


DAC OFFSET ADJUSTMENT | 3, whet Fe, re een 
Press the "UNISON" switch. Fress Low © (CO). Measure the 
voltage at Pin 7 of IC #64 and Ssaepaiate Trimmer TS (near 1c 
RSS) for 0o,000 -¥V +/-2 “mV, a | 7 


DAC FULL SCALE ‘ADJUSTMENT | 
Press High C (CS). Measure the voltage at Fin 9 of IC #64 
and. ad just Trimmer T9 for par 009 VY +/-2.mV. | 


DAC LINEARITY VERIFICATION 
While monitoring the voltage at Pin 7 of IC #64: 
Press key C1, this voltage equals 1.900 Vi +/-2 mV. 
Press key C2, this voltage equals 2.000 V +/-2 mV. 
Press key C3, this voltage equals 3.000 V +/-2 mV. 
Press key C4, this voltage equals 4.000 V +/-2 mV. 


UPPER AND LOWER LFO CALIBRATION: 
The OF-Xa has two LFO’s on the main control boards. One is 
on the Upper Control Board, the other is on the Lower 
Control Board. The lower LFO is the master LFO (modulates 
all voices) when the unit is in any mode except "SPLIT" or 
“DOUBLE". When in "SPLIT" or "DOUBLE", the upper LFO 
modulates the upper voice tray and the lower LFO modulates 
the lower voice tray. 


To adjust the LFO’s, the technician will be required to 
write a patch setting into locations Al and A2. Be certain © 
to save the existing patches on cassette tape before 
proceding with this adjustment. 


Put the unit into the "MANUAL" mode. Set the controls as 
follows: 


All pots down (fully Hegneee clockwise) except the 
followings 


‘FILTER FREQUENCY | 3 Fully Clockwise 

FILTER MODULATION DEPTH | Fully Clockwise 

LFO RATE 12 O'Clock 

VCA and VCF ENVELOPES SUSTAIN Fully Clockwise 
All switches OFF, except the followings 

OSC i On 

OSC 1 FREQUENCY MODULATION On 

LFO WAVEFORM Square 


ti 


“Write the above patch into memory locations Al and AZ. See 
the OB-Xa Owner’s Manual (Page 3~- Writing a Program), for a 
description of this procedure. | | : 


Press "SPLIT". The synthesizer will enter the Split Mode. — 
The keyboard will be split at note C2. Frogram Al will be 
on the lower half of the keyboard and program AZ will be on 
the upper half. Note: The synthesizer will be split with 
these programs upon power up. If the Split or Double modes 
have been previously entered, the synthesizer will remember. 
the split point and pregrams previously recalled. 


Hold nate C1 and while listening to the oscillator being 
modulated, adjust Trimmer TS (Lower Board) for a LFO rate of 
ket | Hz s . : - 


Hold note C2 and while listening to the oscillator being 
modulated, adjust the trimmer on the Upper Board (near IC 
#148) for a LFO rate of 2-4 He. 


hbepaae CARD CALIBRATION 


The. following equipment is, ‘required for calibrating - the 
‘voice cards in the OB- Xas | £ | 


Audio amplifier with speakers’ | or headphones | | 
“Mini to Mini jumper clip 7 3 
Oscilloscope (optional) 


‘There are 45 Trimmers on the OB-Xa’ voice card for - 
calibration. - They are: — , 7 


Ti VCO1 Volts Per Octave ~ 
T2 VCO High Track © 
TS VCO Initial Frequency 
T4& YCO1L Pulse Width 
TS VCO? Volts Per Octave 
T6 9 VCO2 High Track ; 
: T7 VCO2 Initial Frequency © 
Te VCO2 Pulse Width 
T? Filter Envelope Modulation 
T10 Filter Resonance 
Til Filter Volts Per Octave > (4=Pore) 
712 Filter Volts ‘Per Octave (2-Pole) 
‘713 Filter Initial Frequency (4-Pole) - ieee 
T14 Filter Initial Frequency (both. filters) 
TIS VCA Offset | 


OSCILLATOR TUNING (VCO? s) 


1. Put the unit into. the "MANUAL. " mode. Set the cantroals as. 
follows: .. oo 7 


All pots down (fully counter clockwise) except the 
aa | i a zi 


. FILTER. FREQUENCY oe ds gi Fully Clockwise 
FILTER MODULATION —~ _ aa Fully Clockwise 
VCA and VCF ENVELOPES SUSTAIN — Fully Clockwise | 
. MASTER TUNE | | 12 O'Clock (dead zone) 
~VCO2 DETUNE = a 12:0? (Clock » (LED out) 


All switches OFF, except the folicwing:, © 


OSC 1 | , On 

OSC 1 WAVEFORM Fulse 

TRACE. | | On | 
TRANSPOSE (on bend assembly) | Down Octave 


ae Lift the front panel. Watch the LEDs on the voice cards. 
Play CS repeatedly until Voice 1 is playing and press 
"HOLD". (This is for reference). 


po 
a 


- ieiee ‘the voice selection DIP. switch, turn off all of the 
voices except 1 and 2. Play CS. You should now hear Voice > 


4. Ose i, and Voice 2 Qsc i. Press Auto-Tune. If the two 


7a 


oscillators are not in tune, the initial frequency of one or 
both needs to be calibrated. Turn off the TEST1 switch — 

(down). Ad just Trimmer T3 for no beats. Turn on the TEST1L 
switch once again. Press Auto-Tune and make ‘sure that there 

are still no Eeanen. | 


Play CS and listen for beats. Turn the Volts per Octave 


trimmer (T1 for VCO1I) further out of tune until there are 
double. the amount of beats pes second. | 


‘Press Auto-Tune, play CS, and make sure the oscillators are 
-etill in tune. aR i .. , 


Repeat ayepe 4 and S until tuning is satisfactory. 


all 


Rapest gtees S through & for all voices. 


HIGH-TRACK ADJUSTMENT | 


Set the TRANSPOSE switch on the Bend ‘edewnry "UF OCTAVE". 
Verify the "Transpose" circuit is within specification (see 
the section. on "Modulation Assembly Calibration"). All 
other SWI Eenes and pots stay the, Same. 7 | 


Holding note cs, turn the "High Track" Trimmer (TZ). until no 


meats are heard. 


USING A STROBE TUNER FOR OSCILLATOR CALIBRATION 


Using a strobe tuner will result in the oscillators being 


tuned more accurately. To use a strobe tuner for measuring 
the pitch of the oscillators follow the above procedure, 
turning only the voice card being calibrated on. Flug the 
tuner . into the audio output (use the MONO output). | 


Playing Cio oon the “keyboard should nae the first octave 
scale appear stationary on the strobe tuner. C2. will make 
the second octave scale SEO: ast SO ue 


[It recommended) that only one voice be calibrated with the 
strobe tuner and that this) voice then be used as a reference 


for tuning the other oscillators. ee 
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| PULSE WIDTH CALIBRATION 

With the DIF switch, turn only the voice to be ‘calibrated’: 
on. Press note CZ and adjust the "Pulse Width". trimmer. (T4) 
for the most “hollow" sound. 


If an oscilloscope is being used, monitor the output of the 
voice card at Pin 2 of Connector G. Adjust the "Pulse 
Width" trimmers for a 50% duty cycle. 


Repeat the above VCO calibration for vco2. Turn VCO1 off 
and turn VCO2 on. | 


ENVELOPE MODULATION CALTBRATION | 
Fut the unit into the “MANUAL” mode. Set the controls as 
follows: | 


All pots down (fully counter clockwise) except the 
following: ; | 


FILTER FREQUENCY. Fully Clockwise 


FILTER MODULATION © | Fully Clockwise _ 
VCA and VCF ENVELOPES SUSTAIN Fully Clockwise , 
MASTER TUNE | 12 O'Clock (dead zone) 


VCO2 DETUNE - | ia iz 0° Clock (LED out) 


All switches OFF, except the following: 


Osc 1 oa =e | On 

osc 2° - On 

F-ENV i * rene =), 

TRACK : On | 
TRANSPOSE fon bend assembly) 7 | Down Octave 


Using the DIF switchs turn on only the voice toa be 
calibrated. 7 | ty 


While listening to both eumidvetare, ad just the F-ENV 
trimmer (T9) until VCO 2 is eocr One Octave above VCO 1. 
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"FILTER CALIBRATION 
To. calibrate the ‘filter, ie is. necessary. ee eat brats ane 
voice as a hone ane and then calibrate. the. other voices to that 
reference. | 


FILTER REFERENCE CALIBRATION —o 
Using the voice selection DIF switch, turn. on ‘the voice to. 
be used as a reference. | 


Put the unit into bee “MANUAL” mode. en ee eae 
follows: ae ; 


ALI sate down (fully counter. clockwise? ‘eyeene the 
following: 


RESONANCE ee | rae Fully bieskabee 


VCA and VCF ENVELOPES SUSTAIN | Fully Clockwise 


MASTER TUNE — | | iz O'Clock (dead zone) 
All switches OFF, except on bubuabeiee 


NOISE : * | nn). 


TRACK . On 
SRAM Mer Gon bend assembly? | Center Octave (LEDs Off) 


INITIAL FREQUENCY CALIBRATION 
Playing note. C3, alternate between NOISE and osc 2 HALF. 
Adjust the "Filter Initial Frequency" Trimmer (T14), until 
the pitch of the noise is the same pitch as VCO 2. 


VOLTS FER OCTAVE CALIBRATION (VFO) ((2-POLE) | ; 
Playing note C2, again alternate between NOISE and Osc 
HALF. Adjust the "Filter VPO" Trimmer (T12), until ee new 
voice is the same peEer as the reference. | 
Recheck the “Initial Frequency” adjustment. 
Flaying note C4, again aitcrnate’ Seeusen. NOISE and Osc a. 
HALF. Adjust the "Filter VFO" Trimmer (T12), until the new 


voice is the same pitch as the reference. 


Recheck the "Initial Frequency" adjustment. 
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FILTER CALIBRATION WITH A REFERENCE | 
Using the voice selection DIF switch, turn on the voice to 
be calibrated and the voice to be used as a reference. — 


Put the unit into the "MANUAL" MOE » Set the controls as 
follows: | a a ee ce? 


All pots down eae counter clockwise) except ene 
enemane™ : 


RESONANCE Bas eiehaoee 


VCA and VCF ENVELOPES SUSTAIN ; Fully Clockwise 


MASTER TUNE _ : 42 O'Clock (dead zone) 


All switches OFF, except the following: 


NOISE 2 | OH 
. TRACK On. 
TRANSPOSE — (on bend assembly) oS “Center Octave sere off) 


“INITIAL FREQUENCY CALIBRATION | ao. 
Playing note C3, alternate between the reference voice and 
the voice to be calibrated. Adjust the "Filter Initial 
Frequency" Trimmer (T14), until ‘the new voice is the same 
pitch as the reference. | 


VOLTS FER OCTAVE. CALIBRATION (VPO) (2-FOLE) : 
Flaying note C2, again alternate between the patereace voice 
and the voice to. be calibrated. Adjust the "Filter VFO" 
Trimmer (TAZ) » until the new voice is the same a as the 
Papel ence: 


Recheck the “Initial Frequency" adjustment. 

Playing note 04, again alternate between the reterence voice 
and the voice to be calibrated. Adjust the "Eidter VFO" 
Trimmer (T1i2), until the new voice is the. same pitch. as the 


reference. 


Recheck the, "Initial Frequency" adjustment. 
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RESONANCE CALIBRATION. re Site ate Me a eng, ee etna 
es Pato the unit ate the "MANUAL" ‘mode. Set the controls as 
- follows: : eh aM AE RE As , 


Ala ‘pots: down eerie: counter ‘élockwise) except: the 
following: | | | 


RESONANCE uf oe gee 2% Fully Clockwise: ae 


-VCA and VCE ENVELOPES SUSTAIN is Fully Clockwise 


MASTER TUNE "py, 120? ae eae 
ALL ‘switches. OFF; ri ameape gh VeLTRA OH” 


TRACK | : _ On. 
“TRANSPOSE fon bend assembly) 7 ‘Center Octave” (LEDS: off) 


-Hold note cs. and ‘listen to the voice card bead calibrated. 
Turn the "Resonance" trimmer. (T10) up until. a low frequency 
oscillation (approx. 500 Hz. sine wave) is heard, then turn 
the trimmer back just to eg pos ae WOee eee 
stops. 2 ¢ 3 3 


Tf the above ‘test. is. questionable as to whether there is | 

oscillation, ‘monitor the output of the voice at Connector G2 
with an oscilloscope. Look for” ‘any escillation with an 
amplitude eReerer than. AG mV ged | 


4-POLE FILTER ‘CALIBRATION ee ees ee ee at 
Press the "4-POLE". ‘witch. — ‘Repeat the procedure used for 
- the 2-Pole filter, except | ‘use the "“4-Pole Initial Frequency" 
trimmer (Ti) for initial frequency calibration, and the "Ae 
Fole VPO" trimmer ATVLD for VFO calibration. - | 


‘There is not a resonance adjustment for the 4-pole filter. 
vcA OFFSET. CALIBRATION - eye te ate | = ine a 

Fut the unit into the "MANUAL" mode. Set the controls as 

follows: Po ae” pee 7 a a ay 


ALI pots down | “tualy counter clockwise) except the = 
Following: , | | | 


VCA ENVELOPE SUSTAIN é Fully Clockwise 
All switches OFF. 


Install a jumper on the card to be calibrated; see "VCA 
Offset” diagram. 


Fress. ay, C3. Turn the "VCA Offset" trimmer (715) until a 
minimum Sep ka Suge of ene tone is heard. | | 
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THE OB-Xa DIAGNOSTIC EPROM 


DESCRIPTION » 


The diagnostic EFROM contains 5 subroutines which exercise and 
test various portions of the logic and control circuitry on the . 
processor and control boards. Some tests, such as the sample/hold 
staircase and the latch test, merely exercise a portion of the 
circuitry in-a specific manner and require the technicianto observe 
the operation of that circuitry with an oscilloscope while the test 
‘is being run. Other tests, such. as LED, periodmeter, and cassette 
routine, only require the technician to observe the relevent LED to 
determine whether the test was sucsessful. a | 7 _ 


When the OB-Xa is initially turned on with a diagnostic EPROM 
installed, it starts running Test 1, which is indicated by the 
illumination-of the PROGRAM 1 LED. Other tests can be selected, in 
any order, by depressing the appropriate PROGRAM switch (1 through 
S only). When a test routine has finished running, the PROGRAM 
switches are sampled to determine if any one is depressed. If so, 
the program goes to that: test routines if no switch is depressed, 
the program again runs the routine it just completed. The net 

effect of this procedure is that a test routine is run repeatedly 
“until another test is selected. ~ | = 


The diagnostic EPROM is inserted in the socket for EFROM © | 
(location A104). EPROMs 1 and 2 may be either in the system or 
nots; they have no effect on the diagnostic program. 


TEST 1 - SAMPLE/HOLD STAIRCASE ee | 
Test 1 exercises all S/Hs by first stepping through the 6 LSBs 


af DAC (64 steps) » then stepping through the 6 MSBs (64 steps). 
The result os a S/H waveform similar to. the following: | at a 





The program outputs one DAC value to all 64 S/H, then increments 
the input to the DAC and outputs the new value to all S/Hs. 
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| All S/H cae which go off the board should be observed at 
the connector in order to maximize the amount of circuitry and 
board tested. Those S/Hs which are used internally aon the control 
board must be observed at the 8/H output. It should be realized | 
that: the ATTACK, DECAY, and RELEASE signals. for both the filter and - 
the amplifier. envelopes. (LFATEs LAATE, | LFDCY, LADCY, LFREL, LAREL 
for the. lower control, . UFATK, UAATK, UFDCY; UADTY,— UFREL, - UAREL for 
the upper), as.well as the. KEYCV signals will not conform to the 
waveform shewn above. The envelope parameters will exhibit a 
waveshape inverted. fram that shown above and will vary from ground 
ta about -250mv. In units without digital portamento, | the KEYCV 
-waveform at the connector will appear rounded and will level oft at 

about 2 volts. The reason for this distortion is that the ~ _ 
partamento CV. (LPORTCV, UFORTCV) is increasing at the same time as. 
the KEYCVs. Thus, at the high end of the range the portamento CV 
is high enough toa prevent the KEYCVs from echangt ng. within ‘the time 
i eNees DSC . increments. | 


TEST 2 - LED LATCHES AND LAMF'S | 


a This routine turns. on all of the “front panel LEDs, except for 
the cassette and bend box LEDs which must be turned on manually. OA 
sucessful test is determined by. visually observing that all the © 
LEDs are illuminated. Since this is Test 2, the PROGRAM | 2 LED will 
flashes. | 7 _— 


TEST 3 - PERIODMETER 


This test checks the periodmeter for the autotune circuit. 
However, this periodmeter test is designed to test the original 
autotune circuit in units before serial number 814203 (saftware 
labelled XA-ABO, XA-ADO, and XA- ~BO). “Tt. will not thest the new > 
autotune circuit which sequences the PROGRAM “LEDs as it tunes the 
voices. 


When using Test 3 the CASSETTE ENABLE switch on the rear satel 
should be turned on, otherwise the FROGRAM 3 LED will flash to 
indicate that the test cannot be completed. Test 3 checks for a 
satisfactory running of the periodmeter constituted by A123, A114, 
A112, A104, A1OS, ALIS, AlzO, A121, A122, and A119 on the upper 
control board, used during autotune to check the period of each 
VCO. 


At the beginning of the test, the PROGRAM 1 and @ LEDs are 
lit, the counter is reset, and an “all ones" condition is tested at 
the output of the tri-state gates A112, AILS, A1lOS, and A104. The 
counter is started and the output is chécked again after 65535 
clock pulses for an "all zeros" condition, except for the 4S LSBs 
which are not taken into account. If the “all ones" or. “all zeros" 
conditions fail | on the. 8 LSBS 5. the. PROGRAM 4 LED is turned off, 
and if the "all ones" or "all zeros" conditions fail on the 8 MSEs, 
the PROGRAM 2 LED is turned off. A Successful test is indicated by 
the PROGRAM 1 and 2 LEDs in a steady on state. 


BJ 
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TEST 4 - CASSETTE INTERFACE | 


A step up transformer or ee eC amplifier is needed for 
this test because the level of the "TO CASSETTE INFUT”" signal is 
not high enough to drive the signal present ‘detection circuitry in. 
the input section of the interface. A asl transformer - (Triad TZ- 
7X, available from Oberheim) or mic preamp is) suggested to 
increase the level to the 2 volts peak~ to~-peak required. 


Before running this test, it is necessary to turn on the 
CASSETTE ENABLE switch, turn the. CASSETTE MONITOR switch to OFF, 
and connect the step up transformer between between the "TO | 
CASSETTE AUX INPUT" and the "TO CASSETTE OUTPUT" jacks. 


The weenatte interface test program begins by turning on the 
PROGRAM 1 and 2 LEDs, resetting the data out (CDATO) to rot, and 
then setting the UNISON bit. With UNISON at "1" the 6. 8mf . 
capacitor is. discharged. After a 1.3ms wait for the cap to 
discharge, RGATE is sampled to assure that it is "Oo". UNISON is 
then reset, thus allowing the cap to. be. charged by the input 
signal. Because of the input signal. level and the circuit 
parameters, it takes about 2 or 3 seconds for the cap to charge 
sufficiently to enable RGATE to go active; the routine therefore 
has a = to 4 second wait after resetting UNISON before sampling 
RGATE. Improper functioning of the RGATE circuitry is indicated by 
the FROGRAM 1 LED being turned off. | 


| After testing RGATE, the routine pasesbediy outputs a train of 
4 zeros and 4 ones (4 1. 2KHze sine periods and 4 2.4KHz sine 
periods). Each period is checked to be the proper timing. An. 
error in the data transmission is shown by the PROGRAM 2 LED being 
turned off. , 


A etiepscrory completion. of the test results in the PROGRAM i 
and 2 LEDs being. lit steadily (it ais necessary to wait 2 to 4 
seconds from the beginning af the cassette interface test to get a 


-_ significant result). | 


TEST 5S - LATCH TEST 


Test 5S puts a squarewave ‘of about SOO Hz on all the outputs of 
the following latches and controls: | | 


~ All outputs Of A159, A161, A162, A163 on the upper control board 


- All outputs of ASO, AS2, ASL, AZI on the lower control board 
~ All gates. 
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THEORY OF. OPERATION: CASSETTE INTERFACE 


iu “The” cassette interface. alien: data. etorad: in the. unit? S. 
one to be. preserved: ‘on audio cassette tape. — The. circuitry — 
consists. of an Output-to-Tape section and an Japut= ei al 
section. | , i a 


‘OUTPUT- =T1O> -TAPE SECTION _ 


For ‘each "1" which the microprocessor finds: in. memory and. 
sends to the Cassette Interface Output- to-Tape section, the — 
circuitry will generate one period: of a 2400 Hz. sine wave, and — 
for each "O" one period of a 1200 Hz. sine wave. This. is | 
accomplished as follows: © : . 7 a oe ee 


1. u1i4 divides: the eyeten. “eleck in order to produce a 19.2 
KHz. clock on pin &. The differentiator consisting of 
CiS and R88 takes this. signal and ecegaces a narrow. 
pulse which is. applied to. u17-8. ; 


2.  U18-2 is the 19.2 KHz. clock divided by two. slag 
so , apphied to Ui7- 13. . 7 | 


3.  CDATO is the date bit gchwan ausptied: ~“ the: 
7 _ microprocessor and is. ‘applied: to Ui7- Lee 


4. The be ous of this Logic is U1L7-10 which goes to U19- 
| 14. This signal is a pulse train with pulses occuring — 
vat a 9.6 KHz. rate. aif CDATO- is a "O"- and at 19.2 KHz. if: 
CDATO is a es 


a? UI is a Johnson counter (shift ragister-counter) which 
| is combined with three resistors. in a simple D-to-A 
configuration to both divide the incoming pulse train. by 
8, and produce a rough approximation ‘of a sine wave at 
e@ither a 1200 Hz. rate (CDATO- = "O"), or a 2400 Hz. rate 
(CDATO = gan dane 


& The gional DREQXK (U19-4) informs the microprocessor that 
the next data bit. can be transmitted on CRATO: 


7. 15 and the associated ean eitGret and resistors comprise . 
a filter which smooths the rough sine wave output. This 
final signal is then ala to the recorder. | 


re 
KO . 


The general format for data recorded on tape is? 
a ae 46 ‘seconds at nen Hz.) 


wate a Sencctae: 128° times: _ Ps 
-— SYNCHRONIZATION acme (O101) 
~ DATA (16 Bytes) 
~ CHECKSUM (nibble) 
_—.2 BYTES OF ZEROS 


2 TRAILER (1200 Hz. Tone). 


| INPUT-FRON-TAPE SECTION 


The purpose of the Input-from-Tape section is to notify the 

microprocessor that a signal is being received from the recorder 
and to convert each period of an incoming 1200 Hz. siqnal into a 
"oO" and each period of an incoming 2400 Hz. Signal into a ies Ss 
This is accomplished as follows: °° 2 70 


4. The circuitry surrounding U1S5-1 is a signal detector | 
which produces a logic signal (RGATE*) to inform the 
microprocessor that a signal of sufficient level is 

being received from the recorder. A 4 second delay 15s 

provided by R79 and C22, and two gates in U17 provide a 

Schmitt trigger to convert the delayed signal to logic 
levels. Transistor Q11 resets Ce2 during the 
initialization period. | 


Ze WiS-7 is a high gain amplifier which converts the 3 
incoming audio signal into a logic signal (CDATIX) for 
use by the microprocessor. | | | | 


a The microprocessor, by interrogating CDATI*X, can measure 
the length of each incoming half-period. Depending upon 
the length, it stores into memory either a "O" or a Le Ga 
Since only the positive half-period is reliable, A NON 
SIGNAL INVERTING CASSETTE RECORDER MUST BE USED. That 
is, the input and output signals of the recorder must be 
in phase. | . 


4. &t the end of the read process, an error message will be 
displayed if the checksum which is calculated while the 
data is being read in does not equal the checksum 
recorded on tape. | ts | | 


COMPUTER INTERFACE DESCRIPTION 
Cue a ‘When an OR~Xa is ready to ‘transmit data to the COMPUTER 
INTERFACE, the HINT* line goes low: (active). The O8-Xa then waits 
approximately 100, microseconds for a BUSRA*. During this time the. 
HRVK line must go low in order. to read in the vector placed on the 
first five data lines, followed by BUSROX going low (within the 100 
microseconds). The three most significant ‘bits must be masked off 
the vector since they contain random data. The five bits of data 
are used to determine at what point in the program ‘the OB-Xa is in. 
After the 100 microseconds, (plus the time that BUSR@X was held 
low), the OB- Xa will reset the HINT* line, reset the five data 

lines, ‘and read in COMFLG into the A register, to possibly be used 
in the Paes | | | | : | 


INTE. Do Di D2 DS D4 | LOCATION IN PROGRAM 


o oo oo Oo oo @ KEYBOARD ROUTINE, JUST 
< ae | AFTER SCANNING KEYBOARD 
0 oO 14. 1 ©  ©O | BEGINNING OF PROGRAMMER 
- | eo | ROUTINE, ~ | 
Oo Oo 424 a& 4 O BEGINNING OF MAIN SCAN 
poe JUST AFTER SCANNING THE 
SWITCHES = 


If during the keyboard interrupt, COMFLG is made hon-zero, the 
rest of the keyboard routine is skipped. — This allows the insertion 
of notes directly to specific voices (called NVAL, located in RAM 
at 4010 to 4017 hex) while ignoring any notes being played on the 
keyboard. If during the programmer interrupt COMFLG is made non- 
zero, the OB-Xa will assume a program change has been made (by 
altering OLDFGM, located at RAM location 402E hex), and act 
accordingly. COMFLG has no affect on the main. scan interrupt. 


OB-Xa RAM LOCATIONS = 


ADDRESS. NAME - DESCRIPTION © 


4010.4017—”~*CWNWAL~*<‘éSdOES PLAVED BY THE @ VOICES 
4001-4009 — BUFF KEYS BEING DEPRESSED ON THE KEYBOARD 
- 402 .. OLDPGM = CURRENT PROGRAM 
ACA”  COMFLG COMPUTER INTERFACE FLAG | 
40EO-40EF SW ss STORAGE LOCATIONS FOR FRONT PANEL SWITCH 
POSITIONS 


ONVALS 


af gee The information is stored as follows: 
the note numb er 


RUFF: 


OLDPGM: 


-COMFLG: 


ADDRESS 


highest. 


the. following manners. 
represent the FROGRAM number 1-8, bits 3 


These &. locations contain the. data Bier entiy being played 


by the voices in the OB-Xa. NVAL contains information for 


NVAL+1 contains information for voice 2, etc. 
Bit O-5 contain - 
(O through 63), bit 6 is the HOLD bit and 
The HOLD bit, when set, CAUSesS a 


voice 1, 


bit 7 is the GATE bit. 


voice to remain at its) ‘current. pitch even if the keys are 
released. 
both envelope generators of the Lpevastaiaboa sie voice. 


The GATE bit when set,” sends a ‘gate voltage to 


These. 9 locations contain data PeTating- to. the keys 


currently being played ‘on the keyboard. The data can 


represent a key (O-63H), or it can represent no key being: 
depressed at that location (FFH). BUFF+9 contains the 


lowest note being played on the keyboard, and BUFF is the 
The OB-Xa uses this data during the keyboard 
routine to determine what notes to ‘output to the voices. 


“This a ocatian. perenne the program number euerchey being 
used in the instrument. 


In the OB-X, it can be O-1FH; in 
O-17H; in the OB-Xa, O-iFH; in the OB-Xa/120, 
These numbers relate to the selected programs in 
The three least significant bits 

& 4 represent 
the GROUF A-D (on the OB- ~Xa/120 there are 15 possible 
groups, represented with sean o cue oy : 


the OB-SX,_ 
O-77H. 


This location. is used to tell the OH-Xa to amend in a 
predetermined manner to the inser mation gtven: to it from 
the computer. interface. | : 7 


These 16 locations contain a bit for Baek. awi ten: and each 


key.on the keyboard on the OB~Xa ee That data is 
arranged as follows: — | 
DO Di = & D4 DS DS D7 
co CHO DO. D#O EQ FO F#HO GO 
GHO AQ A#O BO (1 C#1 Di D#i 
Ei ae ok oa FH 1 61 GHI Al A#1 Bl 
Gz... CH#2 =  D#2. Ea “Fis F#2 G2 
GHZ AZ A#Z ‘B2- CS C#S D3 D#S 
ES: A, FS. F#S ~~ GS GH2 AS AHS 3 
C4 CH#4 D4 = D#4 £4 F4 F#4 G4 
GH4 AA A#4 Ba CS as a | = 
PROGI PROG2 FROGS PROG PROGS FROGG PROG? FROGS 
GRP A GRE B GRF C GRP D HOLD CHORD SUSTFS FRGADV 
—— <i ~— UNISON LFOSIN. LFOS@R LFOS/H FMOSCI 
FMOSC2 . FMFILT PMOSC1 FPMOSC2 OSCiSW OSC1iSQ OSC2sw OSC25a 
OSCiFL TRACK OSC2HF OSC2FL NOISE 4-FOLE SYNC 8 F-ENV 
me LOWER OUPFER SPLIT = =~ TEST1 TEST2 AUTO 
MANUAL WRITE DOUBLE ~~ RGATEX CASSET CDATI* DREQX 
VOICEL VOICE2 VOICE? VOICE4 VOICES VOICES VOICE7 VOICES 


caves evett, Shee onthe ONene Sbbee GnbpE GEERO DONTE GIES CUE? Setwh GERAD OLTAT html HIMES EVER GhtiD GmNbS ebtne DONE sono sone even see uve nese seem saan sah nse asa sneve ene cota ans vans seve sie seen ste mas onto sive fete erat artes sate eaiy eve see sas nan conte etna cont tae sie nme ores conse summ mune eee eae trans att 


| Here is. an description of how communication occurs between an 
OB-Xa and a DSX when connected together. through the a aaa 
interface. 


The DSX, while in play, keeps track of the current “time of 
day" with its real time clock and decides whether or not it is time 
to play a note. When it is time to play a note, | the DSX stores 
that note into a particular place in its memory. When it is time 
to stop playing that note, it takes the note out: of that place in 
memary. In the mean time, if.the OB-Xa has reached one of its 
three routines in which it calks the Computer Interface, it will 
place a vector onto the first 5S data lines and set the HINTX line 
low. This signal causes a nonrmaskable interrupt to occur in the 
Z80 of the DSX, forcing it to.stop what it is. doing and immediately 
execute a specific part of its:program. This pragram will read in 
the vector and then set BUSR@* low. The ZBO in the OB-Xa will send 
a BUSAKX signal and then stop. everything until the BUSRO* line 
returns to its normally high state. The DSX will then determine, 
using the vector, whether or not any communication is necessary 
between the DSX and the OB-Xa. If the vector indicated that the 
OH-Xa was in its keyboard routine and the DSX had a note to play, 
the DSX would then output the note into the appropriate memory 
location of the OB-Xa and make the memory location. COMFLG non-zero. 
After this the DSX would return BUSROQXK to a high state, allowing 
the OB—-Xa to resume its PeRenems: The OB-Xa would then output the 
note to the proper voice. | | an 


_OB- Ka. CONNECTOR DIAGRAMS 





(CABLE SF Power Supply to Lower Mother Board 


‘POWER ‘SUPPLY i Pree ee a MOTHER BOARD 
PH1 - ~15V |. ™ “MLD4 
PH2 - KEY - ~ MLD2 
PHS ~ +15V_ ~ MLDS 
PH4 ~ +15V _ MLD4 
PHS _ GND - MLDS 
PHS ~ GND. - ~ ML.D& 
FH7 ~ GND ~ MLD7 
PHS ~ GND _ ~ MLDS 
PHO - BV. “ ML.D9 
PH1O- ~ ~SV - MLD1O 


‘CABLE #4 -~ Power Supply to ‘Upper Maeher: Board. 


POWER SUPPLY. a. RS. ee ce ‘Mother. Board 7 
PGI ~ -15V _ MUD 1 
PG2 _ KEY — - MUD2 
PGS - +15V ~ MUDS 
PG4 ~ +15V_ ~ MUD4 

PES | _ GND | - — MUDS 

PGBS mm GND ge Nie — MUDS— 
PGF 2 = GND ee MUD7 
PGS -~ BND _  MUDB 
FG9 mo =-5YV _ MUD 
PEG1O — mV in - MUDIO 


CABLE #4 =~ Mother Board to Rear Panel 


“MOTHER BOARD 


tees cove esse cove ene genes tent sam Come cone ces Seed wins Ste tent ate meme etn tine mm nr wateyceton Stee sents Whane atone eneEssnaes nine uomeSueme tomes attmy ane cnmes line thant uM tine bute cunnn neuen batt sina ten 


FL ~ QUDIO OUT LEFT 
FR - GND 
FS - GND 


FA = —  — AUDIO OUT RIGHT 


CABLE #7 ~~ Lower Control Board to Rear Panel Jacks and Switches 


LOWER CONTROL BOARD 


Bf fs eee Bee eS : 
2. | (Se VCFF | 

BS °° - VIBP = VPED 

B4 = AUXOUT 

BS = CASSIN 

RS — CEN* 

B7 ~ KEY ~ 

BB j-  PADVs 

BP = Hi. DFx 


B10 SUST* 


CABLE #8 -- a Boards . 


CONTROL BOARD 


"MODULATION PANEL aes LOWER: ~ — UFPER 

‘Di ~ AUTUN _ C1 
D2 — +5V _ C2 
D3 ~ VPED — < 
D4 = GND - C4 
DS ite TRANSPOSE — cs - Ld 
D6 —- SPLIT* - Ce | 
D7 ~ —15V - C7 
D8 °° - KEY a ces - 2 

py a OSC1IUP — LS 
DIO ~~ 415V 0° - c9 
Dil a, OSCZUF : -~ L4 
p12 - OSC2LOW - Cit 
Dix ~  OsSciLow - 


C1i0- 


eee Power POEphy’ to a Control | Board. 


UPPER CONTROL BOARD : : a 4 POWER: SUPPLY 

Ai —~ SVAC (FOR PUP CIRCUIT) - - Fi 

AS +5V a: -F2 
AS - | 5V —-— FS 
A4 = — KEY. © ~ F4 
AS - +15V eo. ~ FS 
Ab - — €iSV EF .. (ee FS 
A7 mo GND ie oY a 
AB cn GND 2-5 FB 
AQ = | “15V.000 — FO 
AIO “15V 0 = .- . Fio. 


CABLE #10 -~ Power Soap: to Lower Control Board | 


LOWER CONTROL BOARD = ee Se _ POWER SUPPLY 
<r - SVAC (FOR PUP CIRCUIT). ae = 
K2 0 = | = _ ES 
Kz ee +50 _ es 5: 
K4 SS. KEYS: ae . + -B4 
KS _ +15V © ie ES 

KS 7 i te) See , 2  E6 
K7 —~ 0 0 BND a ae 
KS ~ GND ee, ES 
K9 ~ | = 1BV ae ED 
K10, ~ | 15M = -. E10 


tA 
a0 


“CABLE #15 so ome Lower Control Board: to Pot Board 


LOWER CONTROL BOARD 


FOT BOARD | 
(connector not marked) | 


E1 Sa 
EZ = 
ES 
E4 “ 
ES - 
ES — = 
E7 - 
ES = 
ES oe 
E10 
Eid “ 
Elz = 
EIS 7 
E14. ‘- 
Eis as 
E1é _ 
B17. = 
E18 — 
E19 = 
E20 = 
E21 = 
E22 = 
E2S oe 
E24 = 
E25 = 
E26 = 
E27 ~ 
E28 ~ 
E29 - 
ESO -— 
E31 pee 
ES2 ad 
FOS = 


E34 


CABLE #16 -- Upper Control Board to. Lower Control, Board 


UPPER: CONTROL BOARD - : : | “LOWER CONTROL, -ROARD 


Di ~ - A4.. _ Di 
D2 - AS ~ D2 
D3 ~ Aé ~ D3 
D4 - Al ~ D4 
D5 = A2 ~ D5 
Dé ~ AZ ~ Dé 
D7 ~ ADA ~ D7 
DS ~ AD ~ DB 
D9 AB D9 
D10 - A7 ~ D10 
Dil - D7 _ Dil 
Di2 ~ Dé ~ Diz 
Dis ~ DS ~ Diz 
D14 - D4 _ D14 
Dis - Ds ~ Dis 
D16 ~ D2 ~ D16 
1} Le 4 Di ec 2 = D17 
Dig te ys DO —_ D18 
Di9 = os TORK a D19 
D20002~C*« 0 ANLGOUT | am D20 
D2i2—~Cié«i PP as MTUNE , - D21 
p22 ~ ~~ QBEMUX. om Re 
D23 -~  -% .UR5Ok = LRSOK = = | p23 
D24 can NOISE. am D24 
D25 ~ - SPLIT SGae D25 
D26 - * Ae TOWS - SS D26 
D27 - CEN oe D27 
D28 ~ : : LLFO = D28 
D2 - — ATRSTX a D29 
D30 - an a a DSO 
DSi = LLFO - am D31 
D32 _ se VCFF —— D32 


D33 - a: CASCLK a p33 


CABLE #20 —- Modulation Fanel Internal Cable _ 


MOD PANEL. CONNECTOR A _ MOD PANEL CONNECTOR C 
Al — UP TRANSPOSE - Ci 
AZ “ DN TRANSPOSE = C2 
AS om NARROW : = a Ps. 
AL’: >: 2 ONLY = C4 
AS a KEY oe CS 
AS ~ | MOD 1 | -~ C6 
A7 ee : MOD 2 _ > £7 
AS “ GND | i. CS 
AS _ +5 — C9 


A10 ~ AUTUN = C10 


CABLE #21 -- Computer Interface (Upper Control Board to Rear Panel) 


CONTROL BOARD | | _ REAR PANEL INTERFACE CONNECTOR 
X1 = HO 11 - 37 
X2 - HA 10 - 36 
x3 ~ HA 9 “ 35° 
x4 ~ HA 8 - 34 
XS - HA 7 - 33 
X6 ~ HAS = 32 
X7 _ HA 3 _ 31 
X8 ~ HA 17 - - 30 
XP ~ HD Oo - - 29 
x10 ~ HD 1 _ 2 
Xi1- _ HD 2 ~ 27 
X12 _ HD 3 - 26 
X13 ~ HRV* ~ 25 
X14 = BUSROx = 2 
x15 #+%-=- BUSAKAX —- 23 
X16 - HINTX - § 22 
X17 0002 HHWRE 8 - 21 
xig = HMRO* _ 20 
X19 eae | 
X20 — ~ 
X21 ~ 7 | 

X22 ~  HRD* - i 
X23 GROUND © ~ 2 
X24 _ GROUND - 3 
X25 ~ GROUND _ 4 
X26 7 GROUND - 5 
X27 °° 2 = GROUND - & 
X28 - osc MUX - 7 
X29 - HD 4 - 8 
X30 - HD 5 _ 9 
X31 - HD 6 - 10 
X32 ~ HD 7 - ii 
X33 ~ HA Oo - 12 
X34 - HA 2 ~ 13 
X35 -~ HA 4 - 14 
X36 ~ HA 6 ~ 15 
X37 ~ HA 15 - 14 
X38 - HA 14 - 17 
X39 ~ HA 13 _ 18 


X40 - HA 12 - 19 


This aiagrai shows the location: of PIN #10 on the 37 pin Rear Panel 
Interface Connectors - 3 





OB-XA 
FEMALE 
CONNECTOR 





CABLE #23 -- Upper Mother Board: to Lower. Mother Board. — 


b 


OEP RS > REPT. AUDIO er RB eo 
E2> = = RIGHT AUDIO  -... E2 
ES = - BALANCE  -  £ES | 
EA = VOLUME. os £4. 
i i Se a KEY. a ES 
ES. —_ OSC MUX age Gee 


st q ‘ 


‘Pot Board Interronnect List ee 


NOTE: These connectors: are nae. ‘Tabededs:- These. connecters are 
described from top: to bottom with. soe unit opened. Up. 


‘POT BOARD. #1 — <a | POT BOARD a2 
ai: ee SWENOK. opine te 
ice} Bs AND AB 
AS. LED G& +) AS. 
A4- LED R4A- 
AS =  - LED RS. AB. 
AB —COLEED RE —“i«iRARH. 
AZ LED Ri AR. 
AB LED RO AB 


va —  SWD6k.- ss BD 
BS  SWDOSkK BS 
Ba SWD4k  B4 
BS = SWDSk- | BR 
Be. — SWO2k. BS 
B77 © -SWDIk = | BF 
BS. ~  GWDOKS BS 


€1. + SWENBX —  C1l. 

a Oe LED Cr C2 

C3: - SWENAX | CS 

C4 LED CO  ~ C4& | 
cS “ SWENDK. = cS. | 
CS s MTUN | ae C6. 
C7. | VOLPOT 9 C7 «. 

~—6cE8. GND 


D1 HS OV. oo Dl 
D2 VCO2 DETUNE D2 
DS. oe BWM AMT — ee ne DS 
D4 FM AMT D4. 
oo. DS -LFO Sr DS 
Bet ek ares I, os PORT AMT a DS 
20 ba Tye GE Eee at ae DF? 
pg SON See, “15° oB 
D>  SWENFK ojo. OD 
Did | BAL ~~" p16 


OBERHEIM ELECTRONICS, INC. 


| ECO NO 
ENGINEERING CHANGE ORDER 7 | /34 
~ PRODUCT AFFECTED ae | DRAWINGS AFFECTED | 
en ee * a. | : (SCHEMATIC. I5I7A——— UPRER- CONTROL 
CB-XA a | | ABEMBLY 72Z00S4 4 
[SCHEMATIC 16/04 LOWER CONTROL 

| | | 1SSEMBLY FZOO u 

_ DESCRIPTION OF CHANGE | | 


~ CHANGE 3 RES/ISTOKS 
UPPER CONTROL BD, 


ISITA sHEET Z LOWER. CONTROL. BO! 


1SIGA SHEET 4. 





REASON FOR CHANGE 


7O REDUCE THE VOLUME CF THE AIS “FUNCTION : 


EFFECTIVITY 
[SY FUTURE PRODUCTION ONLY 


(_] RETROFIT UNITS IN PRODUCTION AND INVENTORY. 
~ (C] RETROFIT UNITS IN FIELD 


[_] DRAWING CORRECTION ONLY; HARDWARE NOT AFFECTED 


[| 


WRITTEN BY 








—QBERHEIM ELECTRONICS, INC. ECO NO. 


| ENGINEERING CHANGE ORDER | «435 
PRODUCT AFFECTED DRAWINGS AFFECTED 
oe : _ SCHEMATIC 1S17A sH€er 2 UPFER CONTROL 
08-44 | | 
| ASSEMBLY TZO0OSY UPPER CONTROL. 
DESCRIPTION OF CHANGE 


' CHANGE UI37 FROM AN 2M B2Y 70 A TLO8Y, 





wu wo & &@ &| NS * QO 


CHANGE 70 TLOB&4, 





REASON FOR CHANGE | 


JO MATCH FILTER ENVELOPE CHARACTER IS 7770S BETWEEN TOP tw 
LOoTTO/ TRA ¥S, 


EFFECTIVITY | WRITTEN BY” ere) 
aie PRODUCTION ONLY — } | 

RA] RETROFIT UNITS IN PRODUCTION AND INVENTORY AS NEEDED | saciid Ge 
co RETROFIT UNITS IN FIELD 
~ [[] DRAWING CORRECTION ONLY; HARDWARE NOT AFFECTED 


& 


IPPROVED BY D 


—. 3 Oe Ls 
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OBERHEIM ELECTRONICS, INC. {> ECO NO. 


ENGINEERING CHANGE ORDER | 136 
PRODUCT AFFECTED 4 ea , Ghats J AFFECTED A SHEET (Reale PANEL) 
aay |SHEMAME (2784 “MOTHER BD. 

-OB-KQ _ -* 2 | ASSEMBLY 720057 2 conser (LOWER ) 


ASSEMBLY 7TZC00l F 7Z0001- © (UPPER ) 
| MBL 750129 - 1 (9% CABLE $7) 
DESCRIPTION OF CHANGE ) 
ie CHANGE AA TOTALR OF 4. REEISTORS FER OB-7%A UNIT 
FROM oBK 70 (20 Ke 


CHANGE 70 120K ON TWO MOTHER BOARDS. 


2. CHANCE RESISTOR ON CASSETTE 
MONITOR SWITCH( REAR PANEL) TO 
| CBKI. THIS RAISES CASSETTE 
| MONITOR VOLUME, KEEPING RATIO. 


(OF THE VOLUMES OF SYNTHESIZER 
OUTPLT AUD CASSETTE MON/TOIA 


— CONS/STONT: 





“% Lycee 


a : ae SCHEMATIC (SIOA (SHEET 4) 
REASON FOR CHANGE | 
7O INCREASE GAIN CF OUTPUT. 
EFFEGIIVITY. ~~” SSWRETTEN BY DATE 
(J FuTURE PRODUCTION ONLY 7%, | 
_ ANNE 3S 82 


(ZT RETROFIT UNITS IN PRODUCTION AND INVENTORY | 
(7 RETROFIT UNITS INFIELD | APPROVED BY” | DATE 


[“] DRAWING CORRECTION ONLY; HARDWARE NOT AFFECTED ke Fe | 
i” = - A 3-5-8 





OBERHEIM ELECTRONICS, INC. ECO NO. 


ENGINEERING CHANGE ORDER [40 
RODUCT AFFECTED ire, oe, DRAWINGS AFFECTED 
OB-XA oe | ASSEMBLY HF /ZO0O0S4 OB-XA UPPER CON 


JESCRIPTION OF CHANGE 


CHANGE €PROM LABLED XA-G@ (Mer no. 21DO61- 6h) 


70 «EPROM LABLED XA-GAG (Marr No- 310GG!- GAD) 


EXPLANATIONS — IF THE FOLLOWING MONS ASG: TAKEN, AN ERROR wIub OccuR. 


ENTER MANUAL MODE. 
Z.wHite iN MANUAL MODE, PERFORM AN’ ‘EDIT | aan RAISE THE FREQ oF VCO? 


UNTIL IT WS DoveLeEDd.) 


3, PuslH WRITE BUTTON 

4, Push PROBRAM MUMBER You WANT SAVE Bercy IN 
S.4ET CGO OF PROGCAM- NUMBER BUTTON BEFORE seu 
o.2€T GO OF WRITE BUTTON: 


iF YOU LISTEN NOW, YO Z wie BE DOUBLED, ASAIN. ITs As 1F THE SAME 
EDIT WERE PERFORMED TWICE. THE PROGRAM WAS SAVED CORRECTLY , HOWEVER , PUSH 
THE PROGRAM BUTTON AGAIN wite RESTORE YOUR PATCH. 


THIS £ROR 1S CORRECTED IN Th -GAD ; 





REF, SOOZ 
EASON FOR CHANGE | 
70 ELIMINATE “EDIT- DOUBLING EREOIR CONTAINED HAS M4-6G 
(SEE EXPLANATION ABavE ) 
EFFECTIVITY a WRITTEN BY pA 
UX) FUTURE PRODUCTION ONLY jue 3-4-82 
[X] RETROFIT UNITS IN PRODUCTION AND INVENTORY 7 
(__] RETROFIT UNITS IN FIELD — | APPROVED BY | DA 





[_] DRAWING CORRECTION ONLY; HARDWARE NOT AFFECTED | oe | | 
UU | car NOB B-A-Gr 





OBERHEIM ELECTRONICS, INC. | ECO NO. 
ENGINEERING CHANGE ORDER 43 


PRODUCT AFFECTED DRAWINGS AFFECTED 
OB-Xa _ — Schematre — 5/5 


DESCRIPTION OF ‘CHANGE 


Cat [ead Gory va pn /2 of He —S 
723 regu later £ run Phat p Mh He 
+ lead of pe +5 Lilfr cap. 





REASON FOR CHANGE 


lo w See: wee: ao L GO VaAe lupud. 


- EFFECTIVITY - WRITTEN BY 


| -_ | DA 

| FUTURE PRODUCTION ONLY = 7 os | : | | 

ntl AS 4/5/33 
-(] RETROFIT UNITS IN PRODUCTION AND INVENTORY = | 

[_] RETROFIT UNITS IN FIELD | | 

[__] DRAWING CORRECTION ONLY; HARDWARE NOT AFFECTED 
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